/\RRAYS OF NANOSCOPIC MOSFET 
IRANSISTORS AND FABRICATION METHODS 

&i02eil&^. 

1/11 



S10 



( start 3 



Provide Substrate 



S20 



Form Thin Oxide i^yer 



S30 



A. 



I 



Appiy First Resist l^yer 



S40 



A. 



Pattern First Resist 
l-ayer By Imprinting to 
Form First Pattem Aligned 
Along Rrst Direction 



S50 



I 



Apply First Hard Masl^ 



860 



I 



Pattem First Hard Mask 
and Selectively Uft-Off 



S70 



A. 



I 



Ion-Implant First Dopant 
Fomning Source and Drain 



S90 




S100 



Pattem Second Resist 
Layer By Imprinting to 
Form Second Pattem 
Aligned Along 
Second Direction 



I 



S110 



Deposit Gate Electrode 



S120 



Pattem Gate Electrode 
and Selectiveiy Uft-Off 



( ^ ) 



Fig. 1 




Fig. 5 



ARRAYS OF NANOSCOPIC MOSFET 
TRANSISTORS AND FABRICATION METH( 

Chozelletal. 




Fig. 9 



ARRAYS OF NANOSCOPIC MOSFET 
TRANSISTORS AND FABRICATION METHODS 

Ghozdlets/. 

4/TI 



80 




Fig. 10 




ig. H 



95 



100 



100 -y^^— M/// Qat9 Material 




80 



Fig. 12 



100 



K//////////////Gate Material V////////////// 



N + Implant 



,5102/ 

V \ \ \ 

SI (P-) 

N N ^ N 




N + Implant 




ig. 13 



_ >NRRAYS OF NANOSCOPIC MOSFET 
TRANSISTORS AND FABRICATION METHODS 

Ghozelletal. 

5/11 




D1 



4 



D2 10 
f 

20 



SI 



Fig. 14a 



I 

S2 

L 14b 



S3 



^1 D2 D3 D4 D5 



15 



15 




D1 D2 D3 D4 D5 



G2-tE 



,".^20 



G3-|^ 



■te 



4E 



te-E 



C 



SI S2 S3 S4 85 

Fig. 15a 



SI S2 S3 84 85 

ig. 15b 



ARRAYS OF NANOSCOPIC MOSFET 
TRANSISTORS AND FABRICATION METHODS 

Ohozdlet^. 

6/11 



Q Start ^ 



S10 



Provide Substrate 



820 



Form Thin Oxide Layer 



S30 



S25 



Optionally Deposit 
Roatlng-Gate 
Material 



Apply Rrst Resist l_ayer 



S40 



21 



Pattern Rrst Resist 
L^yer By Imprinting to 
Form Rrst Pattem Aligned 
Akxig First Direction 



S50 



21 



Apply Rrst Hard Mask 



860 



21 



Pattem Rrst Hard Masl< 
and Selectively Uft-Off 



865 



21 



Ion-implant First Dopant. 
Forming Isolation 



875 



Optionally Remove Rrst 
Hard Mask Material 



880 



Form Second 
Oxide i^yer 



I 



890 



Apply 
Resis 



Second 
lesist l^yer 



I 



8100 



Pattem Second Resist 
l-ayer By Imprinting to 
Form Second Pattem 
Aligned Along 
Second Directton 



r 



8110 



Deposit Gate Electrode 



I 



8120 



Pattem Gate Electrode 
and Selectively LIft-Off 



r 



8130 



Ion-Implant Second Dopant 
Forming Source and Drain 



Fig. 16 



_ ^RAYS OF NANOSCOPIC MOSFET 
TRANSISTORS AND FABRICATION MEmODS 

Ghozellet^. 

7/11 




Fig. 20 



ARRAYS OF NANOSCOPIC MOSFET 
TRANSISTORS AND F>SrICATON MEmODS 




Fig. 21 




Fig. 22 




Fig. 23 




Fig. 24 



>VRRAYS OF NANOSCOPIC MOSFET 
TRANSISTORS AND FABRICATION METHODS 

Ghozeaetal. 

9/11 




80 



Fig. 25 



100 





P++lmplant 



Gate 1\\ 




Si (P-) 

> N ^ > 




Fig. 26 




pepositecl Oxid e 
\VC-Gate 1 



7)N>\Qate InV 
/ V//Si02 



Si (P-) 

N ^ N N 




Fig. 27 



120 






Deposited Oxide 



Fig. 28 



ARRAYS OF NANOSCOPIC MOSFET 
TRANSISTORS AND FABRICATION METHODS 

10/11 



130 




Fig. 29 



\ p*-!-'"['p!a"t K xy.;^ ^^^ ^ p++impiant1 



Fig. 30 



140 




'///////Hardmask7///////yyyyy//77777777 




Fig. 31 



/SRRAYS OF NANOSCOPIC MOSFET 
TRANSISTORS AND FABRICATION METHODS 

11/11 



140 



> 




Gate 2\\\\\\\\\ \W^ 



Deposited Oxide 



\\\Gate 1\\\^ 



P++ Implant . 

\\\\\\\^ 



4 



Si02V 



SI(P-) 

\ \ \ 




Fig. 32 




Fig. 34 



